ABSTRACT
Introduction
The military vehicles are recognizable by the off-road performances they have to perform, among which being the capability for operating on the 60 % longitudinal gradient. In order to evaluate wheeled vehicles performance, the test is performed under specific procedures (NATO, 1992) or (TOP 2-2-610, 2009 ). However, prior to the type approval activity, theoretical calculations are required in order to establish a vehicle configuration that fulfills the required performance criterion. Also, through the vehicle design project, speed limits can be imposed for slopes smaller than 60%. Thus, (TOP 2-2-610, 2009 ) recommends the determination of vehicle speed on longitudinal slopes with variable degrees of grade -2 %, 3 %, 5 %, 10 %, 15 %, 20 %, 30 %, 40 %, and 50 %. It is extremely difficult to identify ramps of all categories that ensure constant longitudinal gradient over a roadway length long enough to accelerate, to reach and to maintain the corresponding maximum speed. There is the option of indirect determination by means of the drawbar pull performance (TOP 2-2-610, 2009), still a constricting test procedure because of the difficulty to assure safety conditions for the tested vehicle and towed dynamometer tandem at high speeds. At the same time, the climatic conditions may delay the test accomplishment -the grades must be dry, clean and provide good road adherence, which means restrictions during winter or rainy weather. For the slope procedure, the configuration includes the full throttle position, first gear, no direction offset, and no braking. The real gradient is 60%, but the track is characterized by some small road waves which are also implemented in TruckSim. This software allows to import GPS data, so the path is better defined.
Experimental and Simulation Results
For experimental test the vehicle was instrumented with the following equipment:
VBOX 3i 100 Hz GPS Data Logger from Racelogic -used for speed, distance, time, latitude and longitude coordinates, and relative height measurements; HHT20-ROS Remote Optical Sensor from OMEGA Technologies Companyused for engine speed measurements.
For the virtual test the vehicle is placed at the base of the slope and the simulation is run till the end of the slope.
Both types of results are extracted from the vehicle running along the slope, since the beginning of the two tests are not identical. 
Simulation results

Figure no. 4: Engine speed
The facilities existing in TruckSim are used for this test procedure to create a virtual world. It is designed and imported an 8x8 APC hull to configure a closed shape virtual vehicle. Moreover, the trees are placed along the path in order to reflect the reality. Not so important for the purpose of this paper, the Figure no. 5 emphasizes the possibility to implement the test procedure in the capability of a simulator. The military drivers should be familiarized with the high gradients all the more so as from there only the sky can be seen. Consequently, the first psychological impact is tough and unpleasant. 
Experimental and Simulation Results Comparison
Since the Figure 
Simulation Vehicle Speed Versus Experimental Vehicle Speed
The statistical values for the vehicle speed are presented in 
Simulation Engine Speed Versus Experimental Engine Speed
The statistical values for the engine speed are presented in 
Conclusions
This paper responds to an actual demand of the technical field to transpose not only constructive -functional elements, but also the testing -evaluation procedures into the virtual environment. The exposed method may be a model for all the procedures related to the type approval of both the military and the civilian vehicles. TruckSim software has been selected to define the virtual procedure because of its key-benefits for such objective -intuitive interface, simplicity of the model,
3D
animation, real-time simulation. The designated vehicle -Saur 2 APC was tested both in the real and the virtual environments. The results were overlay to have a first visual impact assessment. The statistical analyze confirms the validation of the virtual model by means of associated coefficients. This gives confidence to estimate performance of Saur 2 in other conditions than the exposed one, and also encourages the use of the test procedure for other types of vehicles.
